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Stress analysis of pipe T joints 
 
HUSSAIN MASOOD 




This paper reviews pressure analysis of two pressurized cylindrical intersection the use of 
finite detail approach. The unique mixtures of dimensions of run pipe and the department 
pipe are used to investigate the stresses in pipe at the intersection. in this observe the 
pressure analysis is achieved through finite detail bundle ANSYS. 
 
Keywords: stress evaluation, Finite detail approach, Pipe T-joint. 
 
INTRODUCTION 
A pipe is a standard term used for hollow 
product having round, elliptical or 
rectangular go phase or for that rely cross 
phase of any closed perimeter. A pipe is 
tubular manufactured from move phase 
that has unique sizes and thicknesses ruled 
by specific dimensional requirements. for 
that reason at the same time as tubes can 
be ordered for any outer diameter (DO), 
inner diameter (DI) or thickness, pipes 
have specific sizes and thickness and must 
be ordered primarily based on these size or 
thickness. A piping component reports two 
principal classes of stresses. The primary 
category of pressure comes from the stress, 
either internal or outside. The second class 
of strain comes from the forces and 
moments generated by means of weight, 
thermal enlargement, wind, earthquake, 
and so on. As the prevailing paintings 
deals with the stresses because of internal 
stress most effective, the dialogue of 
stresses due to internal pressure is 
performed in this work. 
 
Failure is a result of a stress condition 
which is greater intense than the cloth can 
resist. The actual situation may 
additionally go away from the ones 
assumed at the layout stage. underneath a 
steady application of load (e.g. pressure), it 
guarantees in opposition to failure of the 
machine as perceived via one of the failure 
theories. If a pipe designed for a certain 
stress experiences a miles higher strain, the 
pipe would rupture even if such load 
(strain) is implemented only once. The 
failure or rupture is sudden and whole. any 
such failure is referred to as catastrophic 
failure. 
The reasons of failures may be due to 
following:- 
 The actual loading may exceed the 
predicted price. 
 Pressure awareness at the intersection. 
the main purpose of pipe T-joint failure is 
the maximum Von-mises strain prompted 
on the intersection of pipe T joint. for this 
reason it is essential to evaluate the strain 
at the intersection of pipe T-joint. 
 
LITERATURE REVIEW 
 Many researchers completed in pipe T-
joint stress evaluation. Farid Vakili - 
Tahami, Mohammad Zehsaz [1] 
investigated the thermo-mechanical 
stresses as well as the temperature 
distribution alongside the pipe wall 
thickness. The results spotlight the reality 
that to evaluate the chance of burn-via, 
now not simplest the inner wall 
temperature of the primary pipe should be 
checked against the essential level of 980o 
C, however additionally the extent of the 
powerful stresses ought to be compared in 
opposition to the temperature structured 
yield stress of the cloth. Shiji Guo, Ryoko 
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buckling analysis and experiment of a 
composite sandwich T-joint under shear 
load were carried out. The end result 
shows that, the traditional T-joint 
configuration has benefits in both energy 
and stiffness at the cost of manufacture 
complexity. progressed design options for 
lower price and simpler manufacture 
procedure were also proposed and 
analyzed the end result. T. Ahmad, M. A. 
Khan and D. Redekop [3] investigated the 
quantitative records for the strain 
awareness and disintegrate load of 
pressurized shell intersections without and 
with nearby place wall thinning. 
Experimental effects aren't to be had for 
assessment. In future work it is intended to 
decide the effect of in addition mesh 
modification on the numerical outcomes, 
to discover effects for other forms of 
neighborhood region wall thinning, and to 
determine the fatigue characteristics of 
intersections beneath cyclical loading. 
 
SCOPE AND TECHNIQUE 
It’s miles glaring from the geometry of 
pipe T-joint that, there is trade in geometry 
on the intersecting junction which results 
in stress concentration impact at the 
intersecting junction. due to this, 
probability of failure will increase at this 
area. it's miles visible from literatures that, 
no suitable locating are available for 
stresses at intersecting junction with 
recognize to variant of geometry of run 
pipe and department pipe. on this work an 
effort is made to study the stresses at 
intersecting junction with the aid of 
various the geometrical parameters of run 
and branch pipe. T pipe joint is considered 
for pressure evaluation. The finite detail 
evaluation is executed by using the usage 
of ANSYS. The loading beneath most 
effective internal stress is taken into 
consideration. The effects of the finite 
element evaluation for sure locations are 
tested with the help of standard analytical 
members of the family of pipe. 
Nomenclature of pipe T-joint is shown in 
Fig.1. 
The finite detail analysis of pipe T-joint is 
finished by using considering the 
subsequent parameter. 
variation inside the outer diameter ratio of 
run pipe and department 
pipe.[(DO)b/(DO)r] from 1 to zero.4. 
variation in thickness of run pipe and 
department pipe.[(DI)b/(DO)b] 
&[(DI)r/(DO)r] from 1 to 0.4 
variation inside the protected angle 
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VERSION OF PIPE T-JOINT 
In this paintings easy pipe T-joint is used 
for analysis. The department pipe is 
connected with run pipe with a perspective 
of 900. The version is shown in Fig.2, 
wherein ANSYS is used for modeling the 
pipe T-joint. The version has fundamental 
pipe duration of 300mm and branch pipe 
of 150mm. The advantage of symmetry is 
taken even as evaluation by means of 
enforcing symmetric boundary conditions 
and the region model of pipe T-joint is 
proven in Fig.3.  
 
 




The analysis famous the stress distribution 
over the pipe T-joint. The region of 
maximum strain is present at the 
intersection of pipe. The outcomes are 
offered in approaching sections. 
5.1 Stresses in pipe T-Joint with appreciate 
to version in (DO)b/(DO)r and (DI)r/(DO)r 
The pressure analysis of pipe T-joint with 
(DO)b/(DO)r =1 revealed the stresses at 
pipe intersection. Vanishes stresses on the 
intersection are proven in table 1. these 
pressure values are evaluated for 
(DI)b/(DO)b various from zero.8 to 0.96 







1. it is discovered that the thickness of 
branch pipe is going on decreasing the 
strain on the intersecting junction also are 
decreasing, and as thickness of run pipe 
increases the stresses are also reducing at 
the intersecting junction. It approach the 
behavior of pressure at intersection is 
exactly reversed for department pipe 
thickness and run pipe thickness. It manner 
that the decrease fee of branch pipe 
thickness are most appropriate for lower 
strain values at intersecting junction 
furnished the stresses in department pipe 
are within the secure limits. This reduction 
of stresses at the intersection with lesser 
branch pipe thickness can be because of 
the less constraining effect of department 
pipe at the run pipe. 
 
2 it is observed that because the thickness 
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appropriable alternate in Von-mises strain 
at intersecting junction with respect to 
alternate in branch pipe thickness. 
consequently for thicker run pipe the 
version within the thicknesses in branch 
pipe do no longer play essential position in 
reduction of Von-mises stresses at 
intersection. 
 
3. From Table  no. 1 it's miles located that, 
as the thickness of run pipe & the branch 
pipe reduces the stresses inside the branch 
& run pipe far away from the intersection 
point will increase. Even though it's far 
ideal to have the lesser fee of branch pipe 
thickness for lesser stress at intersection 
point however lesser thickness of branch 
pipe will lead to boom within the stresses 
inside the branch pipe. as a result the 
thickness of branch pipe plays a 
dominating position inside the pressure 
distribution at intersection factor. for that 
reason, judicial desire is essential to decide 
the branch pipe thickness. 
 
4the stress stages are going on increasing. 
The fashion of variant in nature of stresses 
is nearly identical for all the instances. For 
this reason the 900 blanketed perspective 
provide the least strain values than that of 
300 blanketed perspective. This upward 
push in stress with recognize to decreasing 
the angle among run pipe and branch pipe 
may be because of increase in pressure 
awareness impact because of oblong 
starting at the run pipe. 
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